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DESCRIPTION 

COMPONENT-MOUNTING APPARATUS AND COMPONENT- 
POSITIONING UNIT 

CROSS-REFERENCE TO RELATED APPLICATION 
rOOOl] The present application is a 35 U.S.C. §371 national phase conversion of 
PCT/JP2005/008854 filed May 16, 2005, which claims priority of Japanese 
application no. 2004-147043 filed May 17, 2004, which are incorporated herein in 
their entirety. 

BACKGROUND OF THE INVENTION 
Technical Field 

100021 ^The present invention relates to component-mounting apparatuses for 

positioning and mounting, for example, an electronic component on another 
electronic component and component-positioning units for positioning a component. 
Background Art 

100031 ^Referring to Fig. 8, (Patent Document 1: Japanese Unexamined Patent 

Application Publication No. 5-63398) a known component-mounting apparatus 100 
includes a moving head 104 that moves with a component M held by the suction of a 
nozzle 102, a reference mark 106 provided on the moving head 104, a camera 108 
for taking an image of the moving head 104 moving with the component M held by 
the suction of the nozzle 102 and the reference mark 106, image-processing means 
110 for detecting the position of the component M held by suction relative to the 
reference mark 106 according to the image information of the camera 108 and 
calculating the amount of deviation of the detected position of the component M 
held by suction based on the predetermined relative positions of the reference mark 
106 and the nozzle 102, and control means 112 for adjusting the position of the 
moving head 104 to correct the amount of deviation before placing the component 
M at a predetermined position, (see Patent Document 1 below) 

[00041 ^In this component-handling apparatus 100, the moving head 104 

moves over the camera 108 with the component M held by the suction of the nozzle 
102. Using the camera 108, the position of the component M held by suction is 
detected relative to the reference mark 106 provided on the moving head 104. The 
amount of deviation of the detected position of the component M held by suction is 
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calculated based on the predetermined relative positions of the reference mark 106 
and the nozzle 102. The position of the moving head 104 is then adjusted so that the 
amount of deviation is corrected before the component M is placed at a 
predetermined position. Hence, according to Patent Document 1, the deviation of 
the position relative to the camera 108 has less effect on the mounting accuracy of 
the component-mounting apparatus 100. In addition, the component-mounting 
apparatus 100 can reduce (accelerate) mounting cycle time because it can check the 
component M held by the nozzle 102 while in motion. 

Pat e nt Document 1: Japanese Unexamined Patent Application Publication No. 5 

Disclosure of Invention 

Problomo to be Solved by the Invention 

[00051 ^The component-mounting apparatus described above, which requires 

equipment such as a camera and image-processing means, is disadvantageous 
because of its complicated structure and high cost. 

[00061 ^In addition, the component-mounting apparatus allows limited 

acceleration because its positioning process involves the steps of taking an image of 
a component held by a nozzle, analyzing the image, and correcting the positional 
deviation of the component. 
SUMMARY OF THE INVENTION 

[00071 Accordingly, an object of the present invention inj hi light of the above 

circumstances , the present invention provides is to provid e a component-mounting 
apparatus and a component-positioning unit for positioning a component which have 
a simple structure with reduced manufacturing cost and a significantly higher 
component-mounting speed. 
Means for Solving th e Problems 

[00081 component-mounting apparatus according to Claim 1 one aspect of 

the invetnion includes holding means that holds a component and moves 
horizontally^ and positioning means having a sloped portion for positioning the 
component held by the holding means when the component comes into contact with 
the sloped portion. 

[00091 ^In the -such c omponent-mounting apparatus according to Claim 1, 
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according to Claim 2, the positioning means may includes a first rotatable roller 
member having a sloped side surface with which the component comes into contact, 
and the horizontal movement speed of the holding means substantially agrees with 
the horizontal component of the peripheral velocity of the first roller member, with 
which the component comes into contact. 

rOQlOl In the component mounting apparatus according to Claim 1, 

according to Claim 3, tT he positioning means may also includes a first rotatable 
roller member having a sloped side surface with which the component comes into 
contact and an auxiliary roller member rotatably disposed opposite the first roller 
member and having a sloped side surface with which the component comes into 
contact. 

room In the component-mounting apparatus^, according to Claim 3, 

according to Claim 4, the horizontal movement speed of the holding means 
substantially agrees with the horizontal component of the peripheral velocity of the 
first roller member and/or the auxiliary roller member, with which the component 
comes into contact. 

100121 ^In the component-mounting apparatus^, according to any one of Claims 

2 to 1, according to Claim 5, t he first roller member and/or the auxiliary roller 
member may havete as a first rotating shaft extending in a direction substantially 
perpendicular to the horizontal movement direction of the holding means. 

r00131 In th e compon e nt mounting apparatus according to Claim 5, 

according to Claim 6, A dvantagesoulv, the first roller member and the auxiliary 
roller member may share the single first rotating shaft. 

[00141 According to Claim 7 another aspect of the invention , the component- 
mounting apparatus according to any one of Claims 2 to 6 further includes control 
means for controlling the holding means and/or the first rotating shaft. The control 
unit controls at least either the holding means or the first rotating shaft so as to 
satisfy the equation V = 27i;AN wherein V is the horizontal movement speed of the 
holding means; N is the number of revolutions of the first roller member and/or the 
auxiliary roller member; and A is the distance from the center of rotation of the first 
roller member and/or the auxiliary roller member to the conveying line of the 
holding means. 

[0015] ^In the -such a c omponent-mounting apparatus^ according to any one of 
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Claims 2 to 7, according to Claim 8, a plurality of the first roller members and/or a 
plurality of the auxiliary roller members afe -may be arranged in the movement 
direction of the holding means, and the holding means has a rotating portion that 
rotates with the component held about an axis substantially perpendicular to the 
movement direction of the holding means. 

100161 ^According to Claim 9 another feature of the invention , the component- 
mounting apparatus according to any one of Claims 2 to 8 f urther includes applying 
means for applying a paste material to the component. The applying means is 
disposed downstream of the first roller member and/or the auxiliary roller member 
in the movement direction of the component. 

r00171 In the compon e nt mounting apparatus according to Claim 9, 

according to Claim 10, the T he applying means may includes a second rotatable 
roller member having a circumferential surface provided with the paste material to 
apply the paste material to the component when the component comes into contact 
with the circumferential surface, and the horizontal movement speed of the holding 
means substantially agrees with the horizontal component of the peripheral velocity 
of the second roller member, with which the component comes into contact. 

[00181 In th e component mounting apparatus according to Claim 10, 

according to Claim 11. th e T he second roller member may haveh a& a second rotating 
shaft extending in a direction substantially perpendicular to the horizontal movement 
direction of the holding means. 

[00191 AAccording to another aspect of the invention, a component- 
positioning unit for positioning a moving component according to Claim 12 i ncludes 
a rotatable rotating shaft and a sloped side surface disposed at an end of the rotating 
shaft to position the moving component in the axial direction of the rotating shaft 
when the component comes into contact with the sloped side surface. 
Advantages 

10020] ^According to the features described above, Claim 1, the component is 

held and moved horizontally by the holding means and is mounted on another 
component. 

100211 ^When the holding means moves the component, the component is 

smoothly moved to a predetermined position along the sloped portion of the holding 
means. The component held by the holding means can therefore be positioned with 
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increased mounting accuracy. 

r00221 In addition, the component can be positioned only by bringing it into 

contact with the sloped portion of the holding means. The component-mounting 
apparatus can therefore achieve a simple structure with reduced manufacturing cost. 
Furthermore, the component can be positioned while being moved horizontally by 
the holding means. The component-mounting apparatus can therefore achieve a 
significantly increased component-mounting speed. 

100231 According to Claim 2 Moreover , the component is positioned when it 

comes into contact with the sloped side surface of the first roller member while 
being held by the holding means. 

r00241 ^The horizontal movement speed of the holding means substantially 

agrees with the horizontal component of the peripheral velocity of the first roller 
member, with which the component comes into contact. Accordingly, the horizontal 
movement speed of the component can be reduced to substantially zero relative to 
the horizontal component of the peripheral velocity of the first roller member at the 
position of the sloped side surface where the component comes into contact 
therewith. When, therefore, the component comes into contact with the sloped side 
surface of the first roller member, the sloped side surface does not exert the torque 
of the first roller member on the component, thus preventing the positional deviation 
of the component. 

[00251 According to Claim 3 Alteniativelv . the component held by the 

holding means is positioned when the component comes into contact with the sloped 
side surfaces of the first roller member and the auxiliary roller member. The 
component can therefore be positioned on both sides based on the movement 
direction of the component to achieve significantly increased component-mounting 
accuracy. 

[00261 According to Claim 1, tT he horizontal movement speed of the holding 

means substantially agrees with the horizontal component of the peripheral velocity 
of the first roller member and/or the auxiliary roller member, with which the 
component comes into contact. Accordingly, the horizontal movement speed of the 
component can be reduced to substantially zero relative to the horizontal component 
of the peripheral velocity of the first roller member and/or the auxiliary roller 
member at the position of the sloped side surface where the component comes into 
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contact therewith. When, therefore, the component comes into contact with the 
sloped side surface of the first roller member and/or the auxiliary roller member, the 
sloped side surface does not exert the torque of the first roller member and/or the 
auxiliary roller member on the component, thus preventing the positional deviation 
of the component. 

r00271 According to Claim 5 Also . the first roller member and/or the auxiliary 

roller member has the first rotating shaft extending in the direction substantially 
perpendicular to the horizontal movement direction of the holding means. When, 
therefore, the first rotating shaft is rotated, the rotational direction of the first roller 
member and/or the auxiliary roller member can readily be allowed to agree with the 
movement direction of the component, 

r00281 According to Claim 6 Further , the first roller member and the auxiliary 

roller member share the single first rotating shaft. This allows for a reduction in the 
number of parts used, the prevention of the complication a simplification of the 
component-mounting apparatus, and a reduction in the manufacturing cost of the 
component-mounting apparatus. 

100291 According to Claim 7 A s described , the control unit controls at least 

either the holding means or the first rotating shaft so as to satisfy the equation V = 
27iAN wherein V is the horizontal movement speed of the holding means; N is the 
number of revolutions of the first roller member and/or the auxiliary roller member; 
and A is the distance from the center of rotation of the first roller member and/or the 
auxiliary roller member to the conveying line of the holding means. As a result, the 
horizontal movement speed of the holding means can readily be allowed to agree 
with the horizontal component of the peripheral velocity of the first roller member 
and/or the auxiliary roller member, with which the component comes into contact. 

[00301 According to Claim S Moreover , the component held by the holding 

means is positioned by one first roller member and/or one auxiliary roller member 
and is rotated substantially 90° together with the rotating portion. The component is 
then positioned again when it comes into contact with the sloped side surface of 
another first roller member and/or another auxiliary roller member. As a result, the 
component can be positioned not only in the direction (horizontal direction) 
perpendicular to the movement direction of the holding means, but also in the 
movement direction of the holding means. 
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I r00311 According to Claim 9, tT he applying means for applying the paste 

material to the component is disposed downstream of the first roller member and/or 
the auxiliary roller member in the movement direction of the component. The paste 
material can therefore be applied to the component after the positioning. This 
increases the positional accuracy with which the paste material is applied to the 
component. 

I r00321 According to Claim l OA lso as described , the horizontal movement 

speed of the holding means substantially agrees with the horizontal component of 
the peripheral velocity of the second roller member, with which the component 
comes into contact. Accordingly, the speed of the component can be reduced to 
substantially zero relative to the second roller member. This prevents the positional 
deviation of the component when it comes into contact with the second roller 
member in the application of the paste material. 

j [00331 According to Claim U F urther , the second roller member has the 

second rotating shaft extending in the direction substantially perpendicular to the 
horizontal movement direction of the holding means. When, therefore, the second 
rotating shaft is rotated, the rotational direction of the second roller member can 
readily be allowed to agree with the movement direction of the component. 

j 100341 According to Claim 12 M oreover , the moving component is positioned 

in the axial direction of the rotating shaft when the component comes into contact 
with the sloped side surface. When used in a component-mounting apparatus, 
therefore, the component-positioning unit enables the mounting of the component 
with increased mounting accuracy. 

j r00351 ^In addition, the component can be positioned only by bringing it into 

contact with the sloped side surface. The component-positioning unit can therefore 
simplify the structure of a component-mounting apparatus and reduce its 
manufacturing cost. Furthermore, the component can be positioned while being 
moved. When used in a component-mounting apparatus, therefore, the component- 
positioning unit can significantly increase the component-mounting speed of the 
apparatus. 

r00361 Other features and advantages of the present invention will become apparent 
from the following description of embodiments of invention which refers to the 
accompanving drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[00371 Fig. I is a schematic diagram of a component-mounting apparatus 

according to a first embodiment of the present invention. 

r00381 ^Fig. 2 is a view in a direction indicated by arrow B-B in Fig. 1; 

r00391 ^Fig. 3 is a diagram illustrating the peripheral velocity of positioning 

means included in the component-mounting apparatus according to the first 
embodiment of the present invention. 

100401 ^Fig. 4(A) is a top view of the component-mounting apparatus 

according to the first embodiment of the present invention, showing the positioning 
of a component, and Fig. 4(B) is a side view of the component-mounting apparatus 
according to the first embodiment of the present invention, showing the positioning 
of the component. 

[00411 ^Fig. 5 is a perspective view of an electronic component being 

conveyed by the component-mounting apparatus according to the first embodiment 
of the present invention. 

[00421 ^Fig. 6 is a schematic diagram of positioning means included in a 

component-mounting apparatus according to a second embodiment of the present 
invention. 

[00431 ^Fig. 7 is a schematic diagram of a component-mounting apparatus 

according to a third embodiment of the present invention. 

[00441 ^Fig. 8 is a schematic diagram of a known component-mounting 

apparatus. 

Refer e nc e Numeral o 

to component mounting apparatus 

30 suction head (holding means) 

24 suction nozzle (rotating portion) 

30 first roller m e mber (positioning means or component positioning unit) 

33 first rotating shaft (rotating shaft) 

36A — sloped sid e surfac e 

44 s e cond roller m e mber (applying means) 

46 second rotating shaft 
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+8 control unit (control moans) 

§0 auxiliary roller m e mb e r (positioning means) 

63 positioning roller unit (positioning means) 

Best Mode for Canying Out the Invention 

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

100451 A component-mounting apparatus according to a first embodiment of 

the present invention will now be described with reference to the drawings. 

I 100461 ^Referring to Figs. 1 and 2, a component-mounting apparatus 10 

according to this embodiment includes a base 12 fixed on a floor G and a component 
supply stage 14 and a placement stage 16 disposed on the top surface of the base 12. 
An electronic component (component) M is supplied to the top surface of the 
component supply stage 14 by, for example, component supply means (not shown) 
while another electronic component P on which the electronic component M is 
mounted is placed on the placement stage 16 by, for example, component placement 
means (not shown). 

I [00471 A drive shaft 18 is provided above the base 12, extending from near 

the component supply stage 14 to near the placement stage 16. A suction head 
(holding means) 20 is attached to the drive shaft 18 movably in the axial direction 
(in the horizontal direction, indicated by the arrow X in Fig. 1). As the drive shaft 
18 rotates, the suction head 20 can move along the drive shaft 18 horizontally. The 
suction head 20 can also move in a direction substantially perpendicular to the axial 
direction of the drive shaft 18 (in the vertical direction, indicated by the arrow Y in 
Fig. 1). The suction head 20 includes a head body 22 that moves along the drive 
shaft 18 in the horizontal direction (indicated by the arrow X in Fig. 1) and a suction 
nozzle 24 attached to the head body 22 to hold the electronic component M by 
suction. A suction hose (not shown) is attached to the head body 22 with an end 
thereof connected to the suction nozzle 24. The suction nozzle 24 can hold the 
electronic component M through the suction of air with an external suction pump 
(not shown) connected to the other end of the suction hose. 

I 100481 ^In this embodiment, the suction head 20 can move horizontally as the 

drive shaft 18 rotates, though the present invention is not limited to the above 
structure; the component-mounting apparatus 10 may also be configured so that the 
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suction head 20 can move along a drive shaft 18 that does not rotate. 

100491 positioning roller unit 26 is disposed between the component supply 

stage 14 and the component placement stage 16 on the top surface of the base 12, 
This positioning roller unit 26 includes a first support member 28, a first rotating 
shaft 32 rotatably attached to the first support member 28, and a first roller member 
30 attached to the first rotating shaft 32. The first rotating shaft 32 is disposed such 
that the axial direction thereof is substantially perpendicular to the axial direction of 
the drive shaft 18 (the direction indicated by the arrow Z in Fig. 2). The first roller 
member 30, which rotates as the first rotating shaft 32 rotates, includes a cylindrical 
roller body 34 and a positioning portion 36 integrally formed with the roller body 34 
and having a sloped side surface 36A and a flat surface 36B continuous with the 
sloped side surface 36A. 

100501 An applying roller unit 40 for applying a paste material (for example, 

an adhesive) to the electronic component M held by the suction nozzle 24 is 
detachably disposed near the positioning roller unit 26. This applying roller unit 40 
includes a second support member 42, a second rotating shaft 46 rotatably attached 
to the second support member 42, and a second roller member 44 attached to the 
second rotating shaft 46. The second rotating shaft 46 is disposed such that the axial 
direction thereof is substantially perpendicular to the axial direction of the drive 
shaft 18 (the direction indicated by the arrow Z in Fig. 2). The second roller 
member 44 is a cylindrical roller that rotates as the second rotating shaft 46 rotates. 

[00511 ^The applying roller unit 40 is optionally provided according to need; if 

unnecessary, it may be detached from the component-mounting apparatus 10. 

[00521 ^The component-mounting apparatus 10 further includes a control unit 

(control means) 48 for controlling the rotation of the drive shaft 18 (the horizontal 
movement of the suction head 20), the vertical movement of the suction head 20, 
and the rotation of the first rotating shaft 32 and the second rotating shaft 46. 

100531 ^Next, the operation of the component-mounting apparatus 10 

according to this embodiment will now be ^ & described below . 

[00541 ^Referring to Figs. 1 to 5, the electronic component M is supplied to 

the top surface of the component supply stage 14 by the component supply means 
(not shown). After the electronic component M is supplied to the component supply 
stage 14, the control unit 48 controls the suction head 20 to move the suction head 
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20rt downward (in the direction indicated by the arrow D in Fig. 1). The suction 
pump (not shown) is then operated so that the suction nozzle 24 hetds -picks up the 
electronic component M by the suction of air through the suction hose (not shown). 

100551 ^The suction force of the suction nozzle 24, as described later, is 

adjusted so that the electronic component M can come into contact with the sloped 
side surface 36A of the first roller member 30 to move relative to the suction nozzle 
24 in a positioning direction without falling from the suction nozzle 24. 

100561 After the suction head 20 belds -picks up the electronic component M 

by suction, the control unit 48 controls the suction head 20 to move it upward (in the 
direction indicated by the arrow U in Fig. 1) and then move it horizontally, as 
described below. 

[00571 Referring to Fig, 4(A) and 4(B), the suction nozzle 24 holding the 

electronic component M by suction moves horizontally (in the direction indicated by 
the arrow X in Fig. 1) toward the component placement stage 16 as the control unit 
48 rotates the drive shaft 18. As the suction nozzle 24 holding the electronic 
component M by suction moves horizontally, the electronic component M is 
conveyed horizontally to enter the region of the sloped side surface 36A of the 
positioning portion 36. The electronic component M then comes into contact with 
the sloped side surface 36A and moves along the slope thereof in a predetermined 
direction (in the direction indicated by the arrow Zl in Fig. 2). Subsequently, the 
electronic component M enters the region of the flat surface 36B and comes into 
contact with the flat surface 36B, which determines the position of the electronic 
component M. The electronic component M then exits the region of the flat surface 
36B, enters the region of the sloped side surface 36 A again, and exits the region of 
the sloped side surface 36A. 

[00581 ^The electronic component M can thus be positioned eft^v -simply by 

bringing it into contact with the sloped side surface 36A of the first roller member 
30. Accordingly, the component-mounting apparatus 10 can achieve a simple 
structure with reduced manufacturing cost. 

r00591 ^In addition, the electronic component M can be positioned while being 

moved (conveyed) horizontally by the suction head 20. The component-mounting 
apparatus 10 can therefore achieve a significantly increased component-mounting 
speed. 
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I [00601 ^Furthermore, the component-mounting apparatus 10 does not require 

equipment such as a camera and image-processing means, unhke the known 
component-mounting apparatus 100 (see Fig. 8). The component-mounting 
apparatus 10 can therefore achieve a simple structure with reduced manufacturing 
cost. 

I r006n ^The control unit 48 controls at least either the drive shaft 18 or the 

first rotating shaft 32 so that the horizontal movement speed of the electronic 
component M (the horizontal movement speed of the suction head 20) is 
substantially equal to the horizontal component of the peripheral velocity of the first 
roller member 30 (the first rotating shaft 32) at a position where the electronic 
component M comes into contact with the first roller member 30. 

I [00621 ^Referring to Fig. 3, specifically, the distance R(0) from the center of 

rotation of the first roller member 30 to a point T (on the conveying line) where the 
electronic component M comes into contact with the sloped side surface 36A is 
represented by the following equation (1): 

I ^R(e) = A/cose ...(1) 

wherein A is the minimum distance from the center of rotation of the first roller 
member 30 to the conveying line of the electronic component M. 

I [00631 ^Hence, the peripheral velocity Vr of the first roller member 30 at the 

point T (on the conveying line) where the electronic component M comes into 
contact with the sloped side surface 36A is represented by the following equation 
(2): 

I Vr = 27iR(0)-N = 27iAN/cose . . .(2) 

wherein N is the number of revolutions of the first roller member 30. 
I [00641 ^The horizontal component Vry of the peripheral velocity Vr is 

represented by the following equation (3): 

Vry = Vrcose ...(3) 

[00651 Combining the equations (2) and (3) yields the following equation: 

^Vry = 27iAN/(cose)-cose = 27rAN 

[00661 Accordingly, the suction head 20 (the drive shaft 18) and/or the first 

roller member 30 (the first rotating shaft 32) may be controlled by the control unit 
48 so that the speed V at which the electronic component M is conveyed is 27iAN. 
This allows the horizontal movement speed of the suction head 20 (the electronic 
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component M) to agree with the horizontal component of the peripheral velocity of 
the first roller member 30 at any position where the electronic component M comes 
into contact with the sloped side surface 36A of the first roller member 30. The 
horizontal movement speed of the electronic component M can therefore be reduced 
to substantially zero relative to the horizontal component of the peripheral velocity 
of the first roller member 30 at the position where the electronic component M 
comes into contact with the sloped side surface 36A of the first roller member 30. 
When, therefore, the electronic component M comes into contact with the sloped 
side surface 36A of the first roller member 30, the sloped side surface 36A does not 
exert the torque of the first roller member 30 on the electronic component M, thus 
preventing the positional deviation of the electronic component M. 

[00671 A plurality of suction heads 20 may be provided on the drive shaft 18. 

In this case, the single first roller member 30 can position electronic components M 
with high positioning accuracy without causing positional variations between the 
electronic components. 

100681 ^After the positioning by the first roller member 30, the electronic 

component M is conveyed horizontally (in the direction indicated by the arrow X in 
Fig. 1) while being held by the suction of the suction head 20. The electronic 
component M then comes into contact with the circumferential surface of the second 
roller member 44, which applies a paste material S provided in advance on the 
circumferential surface thereof in advance t o the electronic component M, as shown 
in Fig. 5. The second roller member 44 can apply the paste material S to the 
electronic component M with high positional accuracy because the electronic 
component M has already been positioned. 

[00691 ^The control unit 48 controls the second rotating shaft 46 so that the 

peripheral velocity of the second roller member 44 is substantially equal to the speed 
V at which the electronic component M is conveyed. Accordingly, the speed of the 
electronic component M is substantially zero relative to the second roller member 
44. When, therefore, the electronic component M comes into contact with the 
circumferential surface of the second roller member 44, the circumferential surface 
does not exert the torque of the second roller member 44 on the electronic 
component M. As a result, the component-mounting apparatus 10 can prevent the 
positional deviation of the electronic component M positioned by the first roller 
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member 30 when the electronic component M comes into contact with the second 
roller member 44 in the application of the paste material S. In addition, the 
component-mounting apparatus 10 causes no loss of time until the mounting of the 
electronic component M because the second roller member 44 applies the paste 
material S to the electronic component M while the component is being conveyed. 

100701 ^After the positioning of the electronic component M and the 

application of the paste material S thereto, the electronic component M is mounted 
on the other electronic component P placed on the placement stage 16. The 
electronic component M can be mounted on the other electronic component P with 
significantly increased mounting accuracy because the electronic component M has 
been positioned in advance. 

[00711 ^Next, a component-mounting apparatus according to a second 

embodiment of the present invention i ^will be described below . 

100721 ^Parts identical to those of the component-mounting apparatus 

according to the first embodiment are indicated by the same reference numerals, and 
the description thereof is omitted. 

r00731 ^For the component-mounting apparatus according to this embodiment, 

as shown in Fig. 6, the first rotating shaft 32 of the component-mounting apparatus 
10 according to the first embodiment penetrates the first roller member 30, and an 
auxiliary roller member 50 is attached to the first rotating shaft 30 so as to face the 
first roller member 30. 

[00741 ^The auxiliary roller member 50, which is similar to the first roller 

member 30, includes a cylindrical roller body 52 and a positioning portion 54 
integrally formed with the roller body 52 and having a sloped side surface 54A and a 
flat surface 54B continuous with the sloped side surface 54A. 

[00751 ^Thus, in the component-mounting apparatus according to this 

embodiment, the first roller member 30 and the auxiliary roller member 50 are 
disposed on the first rotating shaft 32 such that the positioning portions 36 and 54 
thereof face each other. 

[00761 ^For the component-mounting apparatus according to this embodiment, 

the electronic component M comes into contact with at least either the sloped side 
surface 36A of the first roller member 30 or the sloped side surface 54A of the 
auxiliary roller member 50 and is positioned en -with respect to b oth sides of the 
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conveying line (indicated by the arrows Zl and Z2 in Fig. 6). The component- 
mounting apparatus can therefore position the electronic component M with 
significantly increased positioning accuracy. 

r00771 ^In addition, the component-mounting apparatus can achieve 

reductions in the number of parts used and manufacturing cost because the first 
roller member 30 and the auxiliary roller member 50 share the first rotating shaft 32. 
However, if desired, the auxiliary roller member 50 could be mounted on a separate 
rotating shaft (not shown). 

100781 ^Next, a component-mounting apparatus according to a third 

embodiment of the present invention is described below. 

r00791 ^Parts identical to those of the component-mounting apparatus 

according to the first embodiment are indicated by the same reference numerals, and 
the description thereof is omitted. 

[00801 ^For a component-mounting apparatus 60 according to this 

embodiment, as shown in Fig. 7, the suction nozzle (rotating portion) 24 is rotatable 
with respect to the head body 22. Specifically, the suction nozzle 24 is attached to a 
rotating shaft (not shown) rotatably attached to the head body 22 so as to extend in a 
direction (indicated by the arrow Y in Fig. 7) substantially perpendicular to the axial 
direction (indicated by the arrow X in Fig. 7) of the drive shaft 18. Accordingly, the 
suction nozzle 24 can rotate with the rotating shaft (not shown), which is controlled 
by the control unit 48. 

100811 plurality of positioning roller units are arranged on the base 12 in 

the axial direction of the drive shaft 18; that is, in this example, another positioning 
roller unit 62 is provided downstream of the positioning roller unit 26 in the 
direction in which the electronic component M is conveyed. 
[00821 ^The positioning roller unit 62 newly provided in the component- 
mounting apparatus 60 according to this embodiment is similar to the positioning 
roller unit 26 provided in the component-mounting apparatus 10 according to the 
first embodiment, and thus the detailed description of the positioning roller unit 62 is 
omitted. 

[00831 ^The applying roller unit 40 (see Fig. 1), which is not provided in the 

component-mounting apparatus according to this embodiment, may be provided 
downstream of the positioning roller unit 30 in the direction in which the electronic 
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component M is conveyed, as in the component-mounting apparatus 10 according to 
the first embodiment. 

[00841 ^For the component-mounting apparatus 60 according to this 

embodiment, the first roller member 30 of the positioning roller unit 26 positions the 
electronic component M in a direction perpendicular to the conveying direction, and 
the control unit 48 then rotates the rotating shaft (not shown) of the suction head 20 
about 90° to rotate the electronic component M held by the suction of the suction 
nozzle 24 about 90°. 

r00851 ^The component-mounting apparatus 60 causes no loss of time because 

the rotating shaft is rotated wkh -while the suction head 20 is.moving horizontally. 

r00861 ^After being rotated about 90°, the electronic component M held by the 

suction of the suction nozzle 24 is conveyed horizontally and is positioned in the 
direction perpendicular to the conveying direction by the positioning roller unit 62. 
The electronic component M can thus be positioned by the two positioning roller 
units 26 and 62 to achieve even higher positioning accuracy which leads to 
significantly increased mounting accuracy. 

100871 ^The applying roller unit 40 may optionally be provided, as in the 

component-mounting apparatus 10 according to the first embodiment, and the 
auxiliary roller member 50 may optionally be provided, as in the component- 
mounting apparatus according to the second embodiment. 

r00881 Although the present invention has been described in relation to particular 
embodiments thereof, manv other variations and modifications and other uses will 
become apparent to those skilled in the art. Therefore, the present invention is not 
limited by the specific disclosure herein. 
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WHAT IS CLAIMED IS: 

-1. A component-mounting apparatus comprising: 

a^holding m e ans device foit hat holdings a component an4 -while movinges 
horizontally; and 

a^positioning means device having a sloped portion for engaging and 
positioning the component held by the holding means d evice w^hen the holding 
device brings the c omponent comes i nto contact with the sloped portion. 
-2. The component-mounting apparatus according to Claim 1, wherein 

the positioning means device c omprises a first rotatable roller member having 
a sloped side surface with which the component comes into contact; and 

the horizontal movement speed of the holding means device substantially 
agrees with the horizontal component of the peripheral velocity of the first roller 
member, with which the component comes into contact. 
-3. The component-mounting apparatus according to Claim 1, wherein the 
positioning m e ans device comprises a first rotatable roller member having a sloped 
side surface with which the component comes into contact and an auxiliary roller 
member rotatably disposed opposite the first roller member and having a sloped side 
surface with which the component comes into contact. 
-4. The component-mounting apparatus according to Claim 3, wherein the 
horizontal movement speed of the holding means device substantially agrees with 
the horizontal component of the peripheral velocity of the first roller member and/e^ 
the auxiliary roller member, with which the component comes into contact. 
-5. The component-mounting apparatus according to any on e of Claims 2 to 4 , 
wherein the first roller member and/w the auxiliary roller member havete s a first 
rotating shaft extending in a direction substantially perpendicular to the horizontal 
movement direction of the holding ffieaftsdevice. 

-6. The component-mounting apparatus according to Claim 5, wherein the first 
roller member and the auxiliary roller member share the single said first rotating 
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7. The component-mounting apparatus according to Claim 3, wherein the first roller 
member and the auxiliary roller member have a first rotating shaft extending in a 
direction substantially perpendicular to the horizontal movement direction of the 
holding device. 

8. The component-mounting apparatus according to Claim 2, wherein the first roller 
member has a first rotating shaft extending in a direction substantially perpendicular 
to the horizontal movement direction of the holding device. 

-79. The component-mounting apparatus according to any one of Claims 2 to 
6 claim 8 , further comprising a^control means device f or controlling the holding 
moans device and/or the first rotating shaft, 

wherein the control unit controls at least either the holding fiieafts-device_or 
the first rotating shaft so as to satisfy the following equation: 

V = 27iAN 

I wherein V is the horizontal movement speed of the holding meaft sdevice ; N is the 
number of revolutions of the first roller member and/or the auxiliary roller member; 
and A is the distance from the center of rotation of the first roller member and/or the 
auxiliary roller member to the conveying line of the holding means. 
10. The component-mounting apparatus according to claim 5, further comprising a 
control device for controlling the holding device and/or the first rotating shaft. 

wherein the control unit controls at least either the holding device or the first 

rotating shaft so as to satisfy the following equation: 

V =: 271AN 

wherein V is the horizontal movement speed of the holding device: N is the number 
of revolutions of the first roller member and/or the auxiliary roller member; and A is 
the distance from the center of rotation of the first roller member and/or the auxiliary 
roller member to the conveying line of the holding means. 
-811. A component-mounting apparatus comprising: 
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a holding device for holding a component while moving horizontally; and 

a plurality of positioning devices each having a sloped portion for engaging 

and positioning the component held by the holding device when the holding device 
brings the component into contact with the sloped poition; 

wherein each positioning device comprises a first rotatable roller member 
having a sloped side surface with which the component comes into contact; and 

the horizontal movement speed of the holding device substantially agrees 

with the horizontal component of the peripheral velocity of the first roller member, 
with which the component comes into contact; 

The component mounting apparatus according to any one of Claims 2 to 7, wherein 

saida plurality of the first roller members and/or a plurality of the auxiliary 
roller members are arranged in the movement direction of the holding deviceffleafis; 
and 

the holding means d evice has a rotating portion that rotates with the 
component held about an axis substantially perpendicular to the movement direction 
of the holding fseaftsdevice. 

-912. The component-mounting apparatus according to any one of Claims 2 to 8, 
further comprising an applying means device for applying a paste material to the 
component, the applying m e ans device being disposed downstream of the first roller 
member and/or the auxiliary roller member in the movement direction of the 
component. 

-4013. The component-mounting apparatus according to Claim 912, wherein 
the applying means device comprises a second rotatable roller member 

having a circumferential surface provided with the paste material to apply the paste 

material to the component when the component comes into contact with the 

circumferential surface; and 

the horizontal movement speed of the holding means device substantially 

agrees with the horizontal component of the peripheral velocity of the second roller 
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member, with which the component comes into contact. 

--4+14. The component-mounting apparatus according to Claim 4013, wherein the 
second roller member has a second rotating shaft extending in a direction 
substantially perpendicular to the horizontal movement direction of the holding 
naeetftsdevice. 

—1^15. A method o f component positioning unit for positioning a moving 
component, comprising: 

providing a component-positioning unit including 

a rotatable r otating shaft;-^»)4 

disposing a sloped side surface disposed at an end of the rotating shaft; and 
engaging the moving component with said sloped side surface so as to 

position the moving component in the axial direction of the rotating shaft when the 

component comes into contact with the sloped side surface. 

16. The method according to claim 15, further comprising the step of controlling at 
least one of the moving component and the rotating shaft so as to satisfv the 
following equation: 

V = 27iAN 

wherein V is the horizontal movement speed of the moving component; N is the 
number of revolutions of the rotating shaft: and A is the distance from the center of 
rotation of the rotating shaft to the line of movement of the moving component. 
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P/107M613 

ABSTRACT 

Thoro are providod a A^component-mounting apparatus and a component- 
positioning unit for positioning a component^ which have having a simple structure 
with reduced manufacturing cost and a significantly higher component^mounting 
speed. 

^The component-mounting apparatus includes a^holding means deviceS O that 

holds a component M-and moves horizontally and a.positioning means 26 d evice 
having a sloped portion for positioning the component M-held by the holding mean s 
device when the component comes into contact with the sloped portion. 
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